Abstract. We study to what extent rearrangements preserve the integrability properties of higher order derivatives. It is well known that the second order derivatives of the rearrangement of a smooth function are not necessarily in L 1. We obtain a substitute for this fact. This is done by showing that the total curvature for the graph of the rearrangement of a function is bounded by the total curvature for the graph of the function itself.
Introduction
The purpose of this note is to study the regularity properties of the decreasing rearrangement of a function. Let f be a real-valued, bounded and measurable function on an interval I-- [a, b] . Its decreasing rearrangement f* is characterised by the following properties:
(a) f* is bounded and decreasing on I; (b) f* is right continuous on (a, b) and left continuous at b; (c) f* and f are equimeasurable, i.e.,
Here IEI denotes the Lebesgue measure of the measurable set E. We refer to Hardy, Littlewood and P61ya [2] for the classical theory. The monograph by P61ya and Szeg5 [4] contains a wealth of applications of rearrangements to symmetrization and isoperimetric inequalities.
We recall that
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for all continuous functions ~. The basic regularity result for rearrangements is that if l<p_<~ and if the derivative of f belongs to LP(I), then f* has the same property. More precisely,
where II/ilp=(L I/I p
dx p< t df
We shall in this paper study how rearrangements preserve the integrability properties of higher order derivatives. We remark that it is easy to give examples of smooth functions f such that d2f*/dx 2 does not belong to L 1. For example, letting f(x) = 2x 3-9x 2 + 12x, g(x) = (8x 3-36x 2 +30x+ 153)/32 then (see Talenti [ We shall derive (4) by analysing the total curvature of the graphs of f and f*, respectively. We shall establish the following analogue of (2).
Suppose f is real-valued, bounded and measurable on [a, b] .
